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Photoluminescence measurements as a function of temperature (30 - 300K) have been carried 
out on self assembled GaxIn1.x As 1 InP (x=O, 0.05,0.15 ) quantum wires.The nanoswuctures 
emerge when the thickness of the deposited , strained Gax In 1.x As layer exceeds the critical 
thickness for 2D growth on InP substrates. Atomic Force Microscopy (AFM ) images show 
how the regular structure and perfection of the wires are lost as the amount of Ga in the alloy 
increases, which is also reflected in the corresponding PL spectra. The energy and envelope of 
the PL spectra change with the Gallium content of the alloy. This leads to the fact that the 
emission energy can be tuned in the range of 1.48 -1.72 pm , an interesting range for 
optoelectronics, by changing the Gallium content of the alloy. A new striking feature is 
observed in the PL spectra . The temperature dependence of the PL spectra is strongly 
dependent on the Gallium content of the alloy. When x=0.15 the PI spectra becomes almost 
temperature invariant. This inference is highly relevant for temperature stable optical sources. 
The paper reports and discusses these interesting observations. 
INTRODUCTION 
To achieve lower threshold currents and higher 
efficiencies than the conventional quantum well lasers, 
self assembled nanostructures are being successfully 
incorporated in the active region of diode lasers 
~perating in the 1.3 - 1.55 pm wavelength legion, 
which is of interest in modern optoelectronic 
~ommunication.It has been shown that it is possible to 
obtain very uniform arrays of InAsnnP QWRs grown 
by solid source molecular beam epitaxy (MBE), either 
a single layer or multiple stacked layers [1.2,3.4]. In 
this work we have used Ga,In,.xAs as the QWR 
material. Photoluminescence (PL) studies show that 
the emission energy and the nature of the emitted 
spectrum are highly dependent on the Gallium content 
in the alloy. 
The temperature slability of the lasing 
wavelength is a very important. parameter to be 
controlled for appropriate use in fibre optic related 
devices. This temperature control is usually achieved 
by external means, though other more intrinsic rzencs 
are being tried out. One of them is the use of complex 
semimetal alloys like GaIn AsBi, whose band gap does 
not vary with temperature. More recently, (nearly) 
temperature independent emission bands have been 
reported in GaInAs QWRs created by the strain- 
induced lateral-layer ordering (SILO) process [ 5 ] ,  and 
InAsIGaAs quantum dots with an overgrowth layer of 
GaInAs [6]  .We will show that high Ga content alloys 
give rise to efficient QWR nanostructures, whose 
emission wavelength is practically constant over a 
large temperature range, up to room temperature. 



